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Dataset

• Run16	  AuAu Di-‐muon	  trigger	  fast	  offline	  data
• Run	  #	  :	  17040067
• Run	  #	  :	  17040068

• Event	  selection:
• |Offline	  VPD_vZ – TPC_vZ|	  <	  3.0
• Sqrt(	  vX^2	  +	  vY^2	  )	  <	  1.0



deltaVz_Early_w_Jitter
Entries  231971
Mean    1.842
Std Dev     4.542

 / ndf 2χ  87.47 / 37
Constant  18.7±  5608 
Mean      0.014± 2.105 
Sigma     0.021± 3.937 
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Earliest with Jitter

BBQ
Current	  Online	  VPD	  Vertex	  Resolution

[cm]

Method:
Take	  earliest	  TAC	  
on	  the	  west	  and	  
east.

Where:
300	  <	  TAC	  <	  3000
10	  <	  ADC

Common	  mode	  
jitter	  is	  not	  
removed



h12
Entries  3000
Mean     2086
Std Dev     11.27

 / ndf 2χ  80.69 / 66
Constant  2.4± 105.3 
Mean      0.2±  2087 
Sigma     0.2±  11.1 
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tdcEast[12]

BBQ
East	  Pulser Channels

h0
Entries  3000
Mean     2082
Std Dev     9.041

 / ndf 2χ  55.35 / 54
Constant  3.0± 130.8 
Mean      0.2±  2083 
Sigma     0.125± 8.998 
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tdcEast[0]
h

Entries  3000

Mean     2387

Std Dev     8.805

 / ndf 2χ  77.06 / 53

Constant  3.0± 136.3 

Mean      0.2±  2388 

Sigma     0.107± 8.564 
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 / ndf 2χ  77.06 / 53

Constant  3.0± 136.3 
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Sigma     0.107± 8.564 

tdcEast[4]

h8
Entries  3000
Mean     2348
Std Dev     8.577

 / ndf 2χ  55.54 / 54
Constant  3.1± 138.9 
Mean      0.2±  2348 
Sigma     0.110± 8.475 
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tdcEast[8]



BBQ
West	  Pulser Channels

w0
Entries  3000
Mean     2439
Std Dev     19.05

 / ndf 2χ  118.6 / 108
Constant  1.40± 60.99 
Mean      0.4±  2440 
Sigma     0.26± 18.95 
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tdcWest[0]
w4

Entries  3000
Mean     2332
Std Dev     8.998

 / ndf 2χ  82.76 / 55
Constant  3.0± 131.5 
Mean      0.2±  2332 
Sigma     0.122± 8.863 
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tdcWest[4]

w8
Entries  3000
Mean     2292
Std Dev     13.96

 / ndf 2χ  111.5 / 75
Constant  1.89± 83.98 
Mean      0.3±  2292 
Sigma     0.18± 13.81 
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tdcWest[8]
w12

Entries  3000
Mean     2171
Std Dev     8.915

 / ndf 2χ  36.55 / 55
Constant  3.1±   134 
Mean      0.2±  2172 
Sigma     0.121± 8.839 
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deltaVz_Early_wo_Jitter
Entries  231971
Mean    2.839
Std Dev     4.079

 / ndf 2χ  106.4 / 33
Constant  21.6±  6574 
Mean      0.01±  2.98 
Sigma     0.015± 3.264 
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Earliest - Jitter

Common	  mode	  Jitter	  subtraction
Method:
1) Slew	  correct	  
2) subtract	  noise	  for	  

the	  given	  daughter	  
card

3) Select	  Earliest	  TAC	  
on	  west	  and	  east

Where:
300	  <	  TAC	  <	  3000
10	  <	  ADC

[cm]

Improves	  from	  ~4.0	  cm	  to	  3.3	  cm



deltaVz_Avg_w_Jitter
Entries  231971
Mean   0.9394
Std Dev      3.06

 / ndf 2χ  72.33 / 29
Constant  25.3±  7985 
Mean      0.0092± 0.9513 
Sigma     0.013± 2.858 
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Sigma     0.013± 2.858 

Average
Mean without	  jitter	  subtraction

Method:
1) Slew	  correct	  
2) Calculate	  average	  

TAC	  on	  east	  and	  
west

Where:
300	  <	  TAC	  <	  3000
10	  <	  ADC

[cm]

Improves	  from	  ~4.0	  cm	  to	  2.8	  cm



deltaVz_Avg_wo_Jitter
Entries  231971
Mean   0.6809
Std Dev     2.164

 / ndf 2χ    137 / 25
Constant  3.635e+01± 1.259e+04 
Mean      0.0044± 0.6672 
Sigma     0.004± 1.777 
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Average - Jitter

Mean	  with jitter	  subtraction
Method:
1) Slew	  correct	  
2) subtract	  noise	  for	  

the	  given	  daughter	  
card

3) Calculate	  average	  
TAC	  on	  east	  and	  
west

Where:
300	  <	  TAC	  <	  3000
10	  <	  ADC

[cm]
Removing	   the	  common	  mode	   jitter	  
improves	  the	  mean	  TAC	  method	  
resolution	   from	  2.8	  cm	  to	  1.77	  cm	  



gRefMult dependence	  

deltaVz_grefmult_Avg_wo_Jitter_2

Entries  59
Mean    27.42
Std Dev     18.09
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Conclusion

• Common	  mode	  jitter	  subtraction	  alone	  improves	  
the	  earliest	  TAC	  method	  resolution	  from	  4.0cm	  to	  
3.3cm

• The	  mean	  TAC	  method	  improves	  the	  resolution	  
from	  4.0	  cm	  to	  2.8	  cm

• Common	  mode	  jitter	  subtraction	  and	  the	  mean	  
TAC	  method	  together	  improve	  the	  resolution	  from	  
4.0	  cm	  to	  1.77	  cm


